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nPOHCXO^KAEHHE rETEPOKCEHHOCTH Y SPOROZOA 

M.B.Kphjiob 


Ha ocHOBaHHH ^aHHbix no yjibTpaTOHKOH CTpyKType o6cy^aeicsi rnnoTe3a o nponcxo>KfleHnn Sporozoa 
ot npeflicoB Spiromonadida. B Tune Sporozoa hctko BbmejisnoTesi Tpw 6ojibinne rpynnw opraHM3MOB: 
Perkinsemorpha, Gregarinomorpha h Coccidiomorpha. 3 bojiioijhohho npoflBHHyTbie Coccidiomorpha He npo- 
wcxoflsiT npBMO ot Gregarinomorpha. Gregarinomorpha h Coccidiomorpha hmciot o6mnx npe^KOB — npOTOC- 
nwpOMOHOCOB. reTepOKceHHOCTb pacnpocTpeHeHa b 6ojibineH CTeneHH cpe^w Coccidiomorpha. CTaHOBjieHwe 
reTepOKceHHOCTH y pa 3 Hbix rpynn Coccidiomorpha npoxoflwjio no-pa3HOMy h b pa3Hoe BpeMB. y Cystoisospora , 
Toxoplasma , Aggregate, Atoxoplasma , Schellackia nepBHMHbie — ;je<})HHHTHBHbie xo3sieBa; y Sarcocystis , 
Karyolysus, Haemogregarina , Hepatozoon, Plasmodium , Haemoproteus, Leucocytozoon, Akiba , Babesiosoma, 
Theileria, Babesia nepBHHHbie — npOMeacyTonHbie xo3sieBa. 

ripe^e He m npHCTynHTb k aHajiH3y npo6jieMbi reTepOKceHHOCTH 1 hco6xoahmo xot h 
6h xparao, b o6mnx nepTax paccMOTpeTb (^HjioreHeraHecKHe B3aHMOoraomeHH5i Me^Ay 
ocHOBHbiMH rpynnaMH cnopoBHKOB. 

OpraHH3Mbi, o6beAHHaeMbie b ran Sporozoa, xapaKTepn3yiOTC5i tojibko hm npncymnM 
njiaHOM CTpoeHHsi: 1 — nejuiHKyjia y pacceji5nomnxc5i craAHH coctoht H3 njia3Marane- 
ckoh MeM6paHbi n BHyTpeHHero MeM6paHHoro KOMnjiexca; 2 — njiasMaranecKasi mcm 6- 
paHa h BHyTpeHHHH MeM6paHHbiH KOMnjiexc cj)opMHpyiOT MHxponopy (hi); 3 — Ha 
anHxajibHOM h b psme cjiynaeB Ha AncrajibHOM nojnocax hmciotcm no^apHbie KOJibu,a; 4 — 
noA nejuiHKyjion ot annicajibHoro nojrapHoro KOjibn,a k AncrajibHOMy nojnocy HAyT cy6- 
nejuiHKyjrapHbie MHKpoTpy6oHKH; 5 — Ha anHxajibHOM nojnoce jiOKajiH3yeTca kohoha (y 
nacra cnopoBHKOB*peAyu,HpOBaH>; 6 — Ha annicajibHOM h b psme cjiynaeB Ha AHCTajibHOM 
nojnocax pacnojio^eHbi ponTpnn h MHKpoHeMbi (nocjieAHne y nacra yTepaHhi), mhtoxoh- 
ApnajibHhie kphctm (earn mhtoxohaphh HMeiOTca) Tpy6naTbie. 

Y Bcex npeACTaBHTejien rana Sporozoa, 3a HexoTopbiM HCKjnoneHHeM, MHKporaMeTbi 
hmiot oahh hjih 6o;iee acryraxoB. Xryrax cc})opMHpoBa;iC5i Ha paHHHx OTanax 3bojhoh,hh 
ayxapnoT, noaTOMy mo^kho npeAno;io;*;HTb, hto npeAKH cnopoBHKOB hmcjih *;ryraKH. 
Xopomee noATBep^ACHHe otoh mhcjih 6lijio nojiyneHO CHanajia IlepKHHCOM (Perkins, 
1976), o6Hapy)KHBmHM o6mnn co Sporozoa njiaH crpoeHHH y Perkinsus (= Dermocys- 
tidium) marinum — napa3HTa ycTpnn, Crassostrea virginica , 3aTeM EpyxcepojieM h MeHbo 
(Brugerolle, Mignot, 1979) npn H3yneHHH yjibTpacrpyKTypbi Spiromonas perforans , 
mrraiomerocsi Ha KpnnTOMOHaAe Chilomonas paramecium , OoncHepaMH (Foissner, 
Foissner, 1984), HCCJieAOBaBmHMH opraHH3an,mo xh^hbix *ryraKOHOcn,eB S. gonderi , 
HanaAaiomHx Ha u,hjihocJ)op Colpoda h «BhicacbiBaiomHx» hx coAep;KHMoe, KpbuiOBbiM, 
MbuibHHKOBbiM (1986), o6Hapy^HP T nnMH cxoahmh co Sporozoa njiaH crpoeHnsi y xhda- 

1 reTepOKceHHOCTb HajiHMHe AByx hjih 6ojiee xo3sieB b hch3hchhom ijHKjie. 


1 napa3HT0JK>rHS, N? 5, 1992 r. 
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Horo BHfla S.angusta , h Mh^bhhkobhm (1991). onHcaBiiiHM yjibTpacrpyKTypy xhiahhx 
S piromonadidae — S. edax h Dinomonas vorax . 

HajiHMHe o6mero iuiaHa crpoeHHa y cnHpoMOHOCOB h cnopoBHKOB nocjiy^imo ocho- 
BaHneM Rjin BKjnoneHHsi cirapoMOHOCOB b THn Sporozoa b paHre noAKjiacca Spiromo- 
nadomorphina Krylov, Mylnikov, 1986. TaKHM o6pa30M, 6wjia nocryjmpoBaHa cj)Hjiore- 
HeTHMecKaa CB5i3b cnopoBHKOB c KOHKpeTHOH rpynnon xhiijhhx »cryTHKOHOcii,eB Spiro- 
monadida. 

Mo^cho npeAnojio^cHTb, hto npeAKH cnHpoMOHOCOB, nona^aa c boaoh h nnmeH b 
opraHH3M MHoroKjieTowbix acHBOTHbix, aTaxoBajiH KjieTKH hx nHmeBapHTejibHoro Tpaicra, 
a 3aTeM B03HHKjia Bee 6ojiee h 6o;iee rjiy6oica5i a^anTai^HH napa3HTOB k opraHH3My 
X03flHHa, HTO 3aBepiHHJIOCb nepeXOAOM B BHyTpHTKaHeBOMy, BHTpHKJieTOHHOMy H KpOBe- 
napa3HTH3My. 

MaxpocHCTeMa THna Sporozoa npeACTaBjiaeTca b Hacroamee BpeMfl b cjieAyiomeM 
BH^e: 

Tnn Sporozoa Leuckart, 1879. 

Bee bhah jih6o xhhjhhkh, Jih6o napa3HTbi; HMeiOT o6iahh ruiaH CTpoeHHa: nejuiHKyjiy, 
cocToamyio y paccejiHTejibHHx CTaAHH H3 mia3MaTHHecKOH MeM6paHbi h BHyTpeHHero 
MeM6paHHoro KOMnjiexca, MHKponopy (h), cyfinejuiHKyjrapHHe Tpy6o*ncH, nojrapHHe 
KOJIbU,a, KOHOHA (y MaCTH peAyiJ,HpOBaH) , ponTpHH H MHKpOHeMbI (y MaCTH peAyi!,HpOBa- 
Hbl), MHTOXOHAPHaHaJIbHbie KpHCTH (eCJIH MHTOXOHAPHH HMeiOTCfl) Tpy6waTbie. 

Kjiacc 1. Perkinsemorpha Levine, 1978. 

CBo6oAHO^cHBymne xhiijhhkh hjih napa3HTH, HMeiomne b a<H3HeHHOM ijHKjie BereTa- 
THBHhie AByX^CryTHKOBhie CTaAHH pa3BHTHH. 

IIoAKjiacc 1. Spiromonadidomorphina Krylov, Mylnikov, 1986. 

CBo6oAHo;KHBymHe xhiijhhkh; BereTaTHBHbie CTaAHH HMeiOT A»a acryTHKa. 

Otp^a 1. Spiromonadida Krylov, Mylnikov, 1986. 

XapaxTepncTHKa noAKjiacca. 

IIoAKjiacc 2. Perkinsemorphina Levine, 1978. 

Bee bhah napa3HTbi; 30ocnopbi (cnopo30HTH?) HMeiOT A®a acryTHica, roMOxceHHH. 

Otp^a 1. Perkinsida Levine, 1978. 

XapaxTepncTHKa noAKjiacca. 

Kjiacc 2. Gregarinomorpha Dufour, 1828. 

IIapa3HTbi 6ecno3BOHOHHbix h HH3niHx xopAOBhix; raMeToreHe3 npoTexaeT cxoaho y 
o6ohx nojiOB, 4)opMHpyeTca paBHoe hhcjio raMeT, o6nHHa H3oraMH5i hjih cjierxa Bbipa- 
^eHHaa aHH3oraMHfl, peace ooraMHa, Myaccxne h xceHCKHe raMOHTH o6i>eAHH5noTC5i b 
CH 3HTHH, o6pa3yeTCfl raMOHTon,HCTa; o6hhho roMOKceHHM. 

Otpha 1. Archigregarinida Grasse, 1953. 

IIapa3HTbi nojiHxeT, ennyHKyjiHA, nojiyxopAOBHx h acu,HAHH; 3pejine tpoc|)030hth 
coxpaHHiOT njiaH CTpoeHHH paccejiHTejibHHx CTaAHH (cnopo30HTOB); nejuiHKyjia jinineHa 
3nHii,HTapHbix rpe6Heii h bhpoctob, noACTHjiaeTca npoAOjibHHMH cy6nejuiHKyji5ipHHMH 
MHKpoTpy6oHKaMH; HMeeTCfl xoporno pa3BHTMH MyKpoHajibHbiH annapaT. 

Otpha 2. Eugregarinida Doflein, 1901. 

IIapa3HTbi KOJibnaTbix nepBeii h HjieHHCTOHornx; oTAejibHHe bhah BCTpenaiOTCfl b 
A pyrnx 6ecno3BOHOHHHx h hh3uihx xopaobhx; MeporoHHH OTcyTCTByeT; MyicpoHajibHHH 
KOMnjiexc ynponjeH hjih 3aMeH5ieTC5i anHMepHTOM, nejuiHKyjia HeceT annijHTapHHe rpe6- 
hh hjih Bbipocra; cy6nejuiHKyji5ipHbie npoAOjibHHe MHKpoTpy6onKH, xax npaBHjio, ot- 

CyTCTByiOT. 

Otpha 3. Neogregarinida Grasse, 1953. 

2 

OflHM aBTopbi (Brugerolle, Mignot, 1979) c6jin>KaK)T cnHpoMOHOCOB c ;jnHO(t>jiarejiJisiTaMn, ^pyrwe 
(Foissner, Foissner, 1984) othocht hx k 300(j)jiarejuiHTaM. BnepBbie rmiOTe3y o <J)MjioreHeTHqecKon 6 jih30Cth 
S piromonadida h Sporozoa BbicKa3ajin KpbijiOB h Ao6poBOJibCKHM (1980), 3aieM OHa 6bijia noflTBepagjeHa 
pa6oTaMM no M3yneHmo yjibTpacTpyKTypbi Tpex bm^ob cnwpoMOHOCOB (KpbuiOB, MbuibHHKOB, 1986; MbuibHH- 
kob, 1991). 
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riapa3HThi HaceKOMHx; hmciotcsi MeporoHHsi h ynpomeHHMH MyKpoHajibHMH KOMn- 
jieKC. 

Kjiacc 3. Coccidiomorpha Doflein, 1901. 

Ilapa3HTH 6ecno3BOHOMHbix h no3BOHOMHbix; raMeToreHe3 o6hhho npoTexaeT b pa3- 
Hbix KjieTKax h no-pa3HOMy y MyaccKHx h aceHCKHx raMOHTOB; oahh MaKporaMOHT (frop- 
MHpyeT OAHy MaicporaMeTy, oahh MHKporaMOHT o6pa3yeT HecKOJibKO (MHoro) mhkpo- 
raMeT; xapaxTepHa ooraMHsi; chshthh h raMOHTOijHCTM OTcyTCTBy iot; roMOKceHHbi h 
reTepoKceHHbi. 

lloAKjiacc 1. Coccidiomorphina Doflein, 1901. 

Kohoha HMeeTca. 

Otpaa 1. Agamococcidiida Levine, 1979. 3 

MeporoHHH h raMeToroHHa OTcyTCTBy iot ; HMeeTca cnoporoHHSi. 

ChpflA 2. Protococcidia Kheisin, 1956. 

MeporoHHfl OTcyTCTByeT; raMOHTbi pa3BHBaiOTC5i BHeKjieTonHO. 

Otpha 3. Coccidiida Labbe, 1889. 

raMeToreHe3 MyatCKHx h ;kchckhx raMOHTOB npoTexaeT o6mhho b pa3HMx KjieTKax; 
MHKporaMOHT npoAyu,HpyeT mhoto MHKporaMeT; ooKHHeTa y nacTH noABHacHa; oon,HCTa 
y wacTH H3MeHaeTca b pa3Mepax. 

Otp^a 4. Adeleida Leger, 1911. 

TaMeToreHe3 MyaccKHx h aceHCKHx oco6eii h CHHraMH5i npoTexaiOT b oahoh KjieTKe; 
MHKporaMOHT npoAyu,HpyeT HecKOJibKO MHKporaMeT; ooKHHeTa y nacTH oco6en noABH^K- 
Ha; oou,HCTa y nacTH H3MeH5ieTC5i b pa3Mepax. 

Otpsa 5. Haemosporidia Danilevsky, 1885. 

TaMeToreHe3 npoTexaeT BHeKjieTOHHo; MHKporaMOHT npoAyn,HpyeT HeSojibinoe hhcjio 
MHK poraMeT; ooKHHeTa noABHacHa; oon,Hcra H3MeH5ieTC5i b pa3Mepe; kohoha coxpaHaeTCsi 

TOJIbKO y OOKHHeT. 

rioAKjiacc 2. Piroplasmomorphina Levine, 1961. 

TaMeToreHe3 npoTexaeT BHeKjieTOHHo; MHKporaMOHT npoAyn,HpyeT HeSojibinoe hhcjio 
MHK poraMeT; ooKHHeTa noABHjKHa; kohoha, ooijhctm h cnopu OTcyTCTBy iot. 

OrpsiA 1. Piroplasmida Wenyon, 1926. 

XapaxTepncTHKa noAKjiacca. 

AHa^H3 CHCTeMbi noKa3MBaeT, hto b rane Sporozoa HMeerai Tpn AOCTaTOHHO hctko 
o6oco6^eHHbie rpynnbi: Perkinsemorpha, Gregarinomorpha h Coccidiomorpha. 3bojiio- 
ii,hohho npoABHHyTbie Coccidiomorpha, no-BHAHMOMy, He nponcxoA^T npsiMO ot 
Gregarinomorpha. Gregarinomorpha h Coccidiomorpha hmciot o6iijhx npeAKOB — npo- 
ToenHpoMOHOcoB (cM.pHcyHOK). IIpeACTaBHTejiH Kjiacca Gregarinomorpha b SojibiiiHHCT- 
Be CBoeM aAanTHpoBajmcb k napa3HTHpoBaHHio y 6ecno3BOHOHHHx, b to BpeMsi xax 
npeACTaBHTejiH Kjiacca Coccidiomorpha, iiomhmo 6ecno3BOHOHHMx, 3ace;iHjiH 6ojibmne 
rpynnbi no3BOHOHHMx, b tom nncjie Bbicmnx. 

reTepoKceHHOCTb CBOHCTBeHHa b bojibineii CTeneHH Coccidiomorpha, noaTOMy n,ejie- 
coo6pa3HO paccMOTpeTb nponcxojKAeHHe 3Toro abjichha Ha npHMepe pa3JiHHHHx rpynn 
Coccidiomorpha. 3 to HHTepecHo eme h noTOMy, hto cnocobHOCTb napa3HTHpoBaTb b A«yx 
h 6ojiee xo3aeBax y pa3JiHHHMx Coccidiomorpha, xax mm nonMTaeMCfl noxa3aTb, (})opMH- 
poBajiacb pa3HMMH nyTflMH h b pa3Hoe BpeMsi. 


3 M3BecTHbi jiniiib Tpn Bn/ja M3 pojja RhytidocystiSj Bee napa3HTHpyiOT b nojinxeiax, e/jHHCTBeHHOH 
coxpaHMBiiieHCfl CTa/jnen >KM3HeHHoro n,HKjia HBjiHeTCH cnoporoHMsi, Tpo<j)030HT HenocpeACTBeHHO npeBpama- 
eTcsi b oou,ncTy(?), b kotopom (j)opMHpyK)TC5i cnopw co cnopo30MTaMM. V Bcex cnopoBHKOB cnoporoHnsi Bcerjja 
npeflCTaB^sieT co6on pa3BHTwe 3MroTbi h CBH3aHa c BOccTaHOBjieHweM ranjion^Horo Ha6opa xpomocom. Bajin;j- 

HOCTb 3T0ID OTpHfla MO>KeT 6bITb nOflTBepXCfleHa TOJIbKO TmaTejIbHbIM M3yHeHMeM >KH3HeHHOrO U,MKJia 

Rhytidocystis. 

4 

IlaTepcoH n A^uccep (Paterson, Desser, 1989) Hauuiw kohoha y ookhhct reMocnopn^nn. 

5 IIoBnBbe (Vivier, 1982) — Kjiacc Haematozoa; no JlnBawHy (Levine, 1988) — Kjiacc Aconoidasida; no 
MejibxopHy (Mehlhorn, 1988) —no^OTpsifl Aconoidina. 


* 

1 
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Neogregarimda 




Agamococci&iida 

Protococcldtida 

Coccidiida 

Adeleida 

Haemosporidia. 

Piroplasmida 


Qregrarinomorpha 


Perkinsemorphcc 


Coccidiomo rpha 


rnnoTeTHMecKasi cxeMa npOMCxoxgjeHMsi ochobhmx rpynn Sporozoa. 
Hypothetic origin of the main Sporozoa groups. 


Ilo cxoflCTBy h pa3JiHHHio ^cH3HeHHhix ijhxjiob reTepoxceHHbix Coccidiomorpha mox- 
ho pa3AejiHTb Ha tph rpynnbi (Ta6;i.l). B Hauinx AajibHeHHiHx paccy^ACHHax o nepBHH- 
hocth xo35ieB rjiaBHyio pojib 6yAyT HrpaTb pa3JiHHHH Meamy rpynnaMH, CBH3aHHbie c 
HaJIHHHeM JIh6o OTCyTCTBHeM B npOMeacyTOHHOM H AC(})HHHTHBHOM X035ieBaX raMOrOHHH 
H MepOrOHHH. 

Y napa3HTOB I rpynnbi b npoMe^yTonHbix xo35ieBax He pa3BHBaiOTCH nojiOBbie CTaAHH, 
b to BpeMH xax y napa3HTOB II h III rpynn b npoMe^yTOHHbix x35ieBax (JiopMHpyiOTCfl 
raMOHTbi; y napa3HTOB I rpynnbi b Ae4>HHHTHBHbix xo35ieBax npoTexaeT MeporoHHH, y 
napa3HTOB II h III rpynn OHa b Ae(J)HHHTHBHOM xo3HHHe OTcyTCTByeT. 

PaccMOTpnM MaTepnaji noApo6Hee. Cystoisospora felis 3 aBepmaeT nojmbiH ;kh3hch- 
Hbin u,hkji b Felis catus (xoinxa), sxcnepHMeHTajibHbie AaHHbie no cnoco6HOCTH cnopo30- 
HTOB COXpaHHTbCH B MbHIiaX AJIHTeJIbHOe BpeMH yKa3bIBaiOT JIHIHb Ha B03M0JKHbIH 
Ao6aBOHHbin, HeMarncTpajibHbiH nyTb paccejieHHH napa3HTa. Ohcbhaho, hto nepBHHHWH 
xo3hhh C. felis — xoinxa. Toxoplasmagondii, Tax ;xe xax h C. felis, cnoco6Ha 3 aBepniHTb 
nojiHHH }KH3HeHHbiH u,hxji b xomanbHx (ceM. Felidae). AAanTau,HH T . gondii x npoMeacy- 
TOHHOMy xo 3 HHHy 6ojiee rjiy6oxan, neM y C. felis, tcm He MeHee Han6ojiee BeponTHo, hto 
nepBHHHbin xo3hhh T . gondii — AecJ)HHHTHBHbiH xo3hhh — xomanbH. V Aggregata eberthi 
nacTb MeporoHHH, raMeToroHHH h (Jx)pMHpoBaHHe oou,hct npoTexaiOT b acc1)hhhthbhom 
xo3HHHe Sepia officinalis (mojijiiocx) h jihuib nacTb MeporoHHH npoxoAHT b xpa6e 
Portunus sp. TpyAHO npeAnojio;xHTb, hto xpa6 — nepBHHHbiii xoh3hh A. eberthi, 6ojiee 
BepoHTHO, hto nepBHHHbiH xo35ihh 3Toro napa3HTa — MOJIJIIOCX. 

HaxoHeu,, Schellackia bolivari, y xotopoh MeporoHHH, raMeToroHHH h cnoporoHHH 
npoTexaiOT b AecJ)HHHTHBHbix xo35ieBax — nmepnijax H3 poaob Acanthodactylus h 
Psamodromus, — h TOJibxo cnopo30HTbi coxpaHHiOTCH b xpoBOCOcymeM xjieme Liponissus 
saurarorum . He Bbi 3 biBaeT comhchhh, hto nepBHHHbie xo3neBa Sch . bolivari — HmepHijbi. 
TaxHM o6pa30M, mu bhahm, hto y Bcex reTepoxceHHbix napa3HTOB, othochiahxch x I 
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Ta6jiMua 1 

HeicoTopbie xapaKTepHCTHKH >KH3HeHHbix ahkjiob Coccidiomorpha 


Some characteristics of the life cycles of Coccidiomorpha 


N9 

rpynnM 

Bnfl napa3HTa 

X039HH 

Cnoco6 nepe- 
/jaHH napa3HTa 

npoMe>KyTOHHbift 

fle(J)HHHTHBHbrii 

M 

ri 

1 - - - 

r 2 
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r 2 
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I Cystoisospora felis 

- 

- 

- 

+ 

+ 

+ 

+ 

+ 

+ 

- 

Toxoplasma gondii 

+ 

- 

- 

- 

+ 

+ 

+ 

+ 

+ 

- 

Aggregata eberthi 

+ 

- 

- 

- 

+ 

+ 

+ 

+ 

+ 

- 

Atoxoplasma adiei 

- 

- 

- 

+ 

+ 

+ 

+ 

+ 

+ 

- 

Schellackia bolivari 

- 

- 

- 

+ 

+ 

+ 

+ 

+ 

+ 

- 

II Sarcocystis muris 

+ 

+ 

- 

- 

- 

+ 

+ 

+ 

+ 

- 

S. hirsuta 

+ 

+ 

- 

- 

- 

+ 

+ 

+ 

+ 

- 

S. hircicanis 

+ 

+ 

- 

- 

- 

+ 

+ 

+ 

+ 

- 

III Karyolysus lacertae 

+ 

+ 

- 

- 

- 

+ 

+ 

+ 

+ 

- 

Haemogregarina stepanovi 

+ 

+ 

- 

- 

- 

+ 

+ 

+ 

- 

+ 

Hepatozoon aegypti 

+ 

+ 

- 

- 

- 

+ 

+ 

+ 

- 

+ 

Plasmodium vivax 

+ 

+ 

- 

- 

- 

+ 

+ 

+ 

- 

+ 

Haemoproteus spp. 

+ 

+ 

- 

- 

- 

+ 

+ 

+ 

- 

+ 

Leucocytozoon simondi 

+ 

+ 

- 

- 

- 

+ 

+ 

+ 

- 

+ 

Akiba cauleryi 

+ 

+ 

- 

- 

- 

+ 

+ 

+ 

- 

+ 

Babesiosoma stableri 

+ 

+ 

- 

- 

- 

+ 

+ 

+ 

- 

+ 

Theileria annulata 

+ 

+ 

- 

- 

- 

+ 

+ 

+ 

- 

+ 

Babesia bigemina 

+ 

+ 

- 

- 

- 

+ 

+ 

+ 

- 

+ 

npHMenaHHe. M — Meporonna; Ti 

— 

(JjOpMHpOBaHHe Maicpo- 

H MHKporaMOHTOB; 

r 2 

— (JjopMHpoBaHHe raMer; 


C — cnopo30HTu; O — (JjopMHpoBaHHe oouhct; A — ajiHMCHTapHbift cnoco6 nepe^a'iH napa3HTa; H — HHOKyjiHTHBHuft 
cnoco6 nepe^aHH napa3HTa; + cra^ns b jkh3hchhom hhkjic npHcyrcTByer, - orcyrcTByer. 


rpynne, nepBHHHbie — AecJ)HHHTHBHhie xo35ieBa. Tax ah Aejio o6ctoht c napa3HTaMH II 
rpynnbi? riapa3HTH II rpynnbi 3apa»caiOTCH oou,HcraMH jih6o cnopoijHCTaMH. A 3to o6mh- 
hmh cnoco6 3apa^ceHH« j\jin roMOKceHHMx Coccidiomorpha, flajiee b opraHH3Me npoMe- 
acyTo^Horo xo35iHHa pa3BHBaeTca, xax h o6hmho b roMOKceHHOM xo35iHHe, OAHa hah 
H ecicojibKO araMHhix reHepan,HH. MeporoHHH 3aBepmaeTC5i (J)opMHpoBaHHeM raMOHTOB. 
Ho raMOHTbl reTepOKCeHHHX KOKU,HAHH B OTAHHHe OT rOMOKCeHHMX AOKaAH3yiOTC5I ASAe- 
ko 3a npe/jejiaMH KHinenHHKa (nacTO b mmihchhoh h APyrnx TKaHHX xo35iHHa). JXjm toto 
HTo6bI 3aBepiHHTb o6bIHHbIH rOMOKCeHHWH U,HKA, HM Heo6xOAHMO BepHyTbCa B KHHieH- 
hhk, ho k 3T0My BpeMeHH b opraHH3Me xo3HHHa yace Mo6nAH30BaHa HMMyHHaa CHCTeMa, 
OT KOTOpOH Mep030HTbI 3amHmaiOTC5I, BblCTpaHBafl UiHCTy HAH IICeBAOU,HCTy. BblXOA H3 
uiHCTbi 03HanaeT rn6eAb. Tenepb ocTaeTca eAHHCTBeHHHH nyTb b khihchhhk — BMecre c 
TKaHHMH X03flHHa. Ha «BbipyHKy» npHXOAHT XHIIJHHK. B KHHieHHHKe XHIU,HHKa raMOHTbl 
MoryT npoAOA^HTb pa3BHTHe, hto h npoHexoAHT. 06pa3yioTCfl raMeTbi, ocymecTBAHeTca 
CHHraMHH, h cJ)opMHpyeTCfl oou,HCTa. TaKHM nyTeM H3 xo35iHHa — acepTBbi b xo35iHHa — 
XHipHHKa nepeMemaeTCH noAOBOH npou;ecc, h xhiijhhk craHOBHTCH accJjhhhthbhmm xo- 

35IHHOM. M3 3THX paCCy^ACHHH CACAyeT, HTO npOMe^yTOHHblH X035IHH 5IBA5ieTC5I nepBHH- 
hmm Rjia napa3HTOB II rpynnbi. KocBeHHMM AOKa3aTeAbCTBOM otoh rHnoTe3M CAyacHT 
aHaAH3 HHCAa bhaob capxocnopHAHH, napa3HTHpyiomHx b opraHH3Me npoMe^cyTOHHbix h 
A ecJjHHHTHBHbix xo35ieB. Tax, y Sus scrofa domestica (cBHHbsi) napa3HTHpyiOT 3 BH^a 
capKocnopHAHH, y Bos taurus (xpynHbiH poraTHH ckot) Toace 3 BHAa, y Capra hircus 
(xo3a) — 4 BH^a h y Ovis aries (oBija) — 4 BHAa. Y A^cJ)HHHTHBHoro xo35iHHa Canis 
familiaris (co6axa) onncaHO 29 bhaob capxocnopHAHH, a y Felis catus (xornxa) — 14 
bhaob. MaAOBepoHTHO npeAnoAO^ceHHe o tom, hto Bee 3 th MHoronHCAeHHbie bhah cap- 
KocnopHAHH c(J)opMHpoBaAHCb b opraHH3Me xhiahhkob, 6oAee npaBAonoAo6HO npeAnoAO- 
aceHHe o tom, mto xhiijhhxh «Ha6paAH» 3 th bham capxocnopHAHH ot acepTB. 
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Ta6 jih ua 2 


CTaHOBjieHMe Kp0Benapa3HTH3Ma y cnopOBHKOB (no: XpbuiOB, 1981) 
Evolution of blood parasitism in Sporozoa (after Xrylov, 1981) 


JIOKaJlH3aUH9 

B OpraHH3Me ri03B0H0MH0r0 XQ35IHHa 

CHcreMaTHHecKoe 
nojioaceHHe napa3HTOB 

SIIHTeJIHft KH- 

meHHHKa 

KJieTKH peTHKyjiosH- 
flOTejiHajiLHOii chc- 
TeMbi h flpymx 
TKaHeft 

KJieTKH KpOBH 

Babesia 


_ 

+ 

Babesiosoma 

- 

- 

+ 

Nicollia 

- 

- 

+ 

Theileria 

- 

+ 

+ 

Plasmodium 

- 

+ 

+ 

Leucocytozoon 

- 

+ 

+ 

Haemoproteus 

- 

+ 

+ 

Schellackia 

+ 

+ 

+ 

Eimeria stiedae 


+ 

- 

E . truncata 


+ 

- 

Toxoplasma 

+ 

+ 

- 

Sarcocystis 

+ 

+ 

- 

E. arloingi 

+ 

+ 

- 

E. acervulina 

+ 

- 

- 


IlpHMeMaHHe. + napasHTbi pasBHBaioTca, - He pa3BHBaioTCfl. 


CjieAOBaTe^bHO, nepBHHHbie xo35ieBa capxocnopHAHH npoMOxyTOUHbie — ^epTBH, a He 

fle<J)HHHTHBHbie — XHIU,HHKH. 

ITapa3HTH III rpyniiH b otjihhhc ot napa 3 HTOB II rpyimw nojmocTbio OTopBajmcb ot 
KHHieHHHKa, 3aCejIHB KJieTKH KpOBH, IIpOCJieAHM, XaX 3TO MOrjIO np0H30HTH. Ha npHMepe 
XCH3HCHHHX U.HKJIOB XOXIJHAHH, reMOCnopHAHH H IIHpOIUia3MHA M02CH0 ACTajIbHO npOCJie- 

AHTb Bee CTa^HH nepexo^a ot THnnuHoro xHmeuHO-anHTejiHajibHoro o6pa3a ;kh3hh k 
K poBenapa3HTH3My (Ta6ji.2). Tax, oahh bhah xoxijhahh ceM.Eimeriidae ( Eimeria 
acervulina , E. maxima , E . mitis , E. mivati , E. brunetti , E . intestinalis) abjiaiotch THnnu- 
humh xHineHHO-anHTejiHajibHbiMH napa3HTaMH, APyrne xce 3aceji5iioT h CTeHxy xHineu- 
HHXa, H OpraHH, CTpyXTypHO HJIH (J)yHXIl l HOHa.JIbHO CBfl3aHHbie C XHUieUHHXOM. Hanpn- 
Mep, mH30HTbi E. arloingi o6HapyxceHH b anHTejmajibHbix xjieTxax xHineuHHxa h b 
M e 3 eHTepHajibHbix jiHM(J)aTHuecxHx y3;iax OBeu, (Lotze e.a., 1964), xoxii,hah5i xpo;mxa 
E. stiedae napa3HTHpyeT b neueHH, a xoxu,hah5i AOManiHHx ryceii E. truncata — b nouxax. 
BjiaroAapa pa6oTaM Ha Toxcon;ia3Max (Siim e.a., 1969; Frenkel e.a., 1970a, 1970b; 
Hutchison e.a., 1970) h HccjieAOBaHHsiM Ha capxocnopHAHax (Heydorn, Rommel, 1972) 

CTajIO H3BeCTHO, HTO B 2KH3HCHHOM IJHXJie 3THX npOCTeHIHHX HMdOTCfl CTaAHH, pa3BHBa- 
jomneca b CTeHxe xHineuHHxa no «xoxn,HAHHHOMy» rany, h CTaAHH, 3ace;i5iiomHe caMbie 
pa3Hoo6pa3Hbie opraHbi h TxaHH cbohx xo35ieB, npH otom xpoBAHoe pyc;io uacro ncno;ib- 
3yeTca xax nyTb paccejieHHfl TxaHeBbix CTaAHH napa3HTOB. HaxoHeij, florejib (1947) Ha 
npHMepe 2XH3HeHHoro ijHXjia Schellackia bolivari H3 amepnii, Acanthodactylus h Psammo- 
dromus (Reichenow, 1919) noxa3aji THnHHHHH nepexoA k xpoBenapa3HTH3My. Ebjibrnaa 
uacTb CTaAHH *H3HeHHoro ijHxjia Schellackia bolivari pa3BHBaeTC5i b CTeHxe xHineuHHxa, 
h Tojibxo cnopo30HTbi BHeApsnoTca b 3pHTpou,HTbi. BMecTe c xpoBbio cnopo30HTbi nonaAa- 
k)t b xHmeuHHx xjiema Liponissus saurarorum, nHTaiomerocfl Ha amepnijax. 3apa;xeHHe 
amepHu, ocymecTBjiaeTCfl naccHBHo npn noeAaHHH hmh HHBa3HpoBaHHbix cnopo30HTaMH 
xjiemen. 

naccHBHbiH cnoco6 nepeAaun HHBa3HH MeHee 3(})(})exTHBeH no cpaBHeHHio c axTHBHoii 
HHOXy^flU,HeH nepeHOCHHXOM HHBa3HOHHHX RJM n03B0H0HH0r0 X035IHHa CTaAHH napa3H- 
tob, h no3TOMy nocjieAHHii rojitkch no^yuHTb Han6ojiee mnpoxoe pacnpocTpaHeHHe. 
OAHaxo axTHBHaa TpaHCMHCCHa napa3HTOB B03Mo;xHa npn ycjiOBHH npoHHXHOBeHHa hx 
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b cjiiOHHMe acejie3hi nepeHoemnea. Cnoco6HOCTb k paccejieHHio b Te;ie nepeHoenHxa 
coxpaHAiOT jiHiiib CTaAHH, npeAinecTBymHe tfropMHpoBaHHio cnopo30HTOB, HanpHMep ra- 
MeTOu,HTbi. C^eAOBaTe^bHO, B03HHKH0BeHHe aKTHBHoro cnoco6a nepe^a^H KpoBenapa3H- 
tob rojitkho conpoBoacAaTbca nepeMenjeHHeM npoijecca raMoroHHti b 6ecno3BOHonHoro 
xo3HHHa. no MeHHio florejra (1947), 3tot nyTb ijHpKyjismHH KpoBenapa3HTOB b npnpoAe 
CTaHOBHTca Rjin HaH6o^ee npoABHHyTbix tfropM cahhctbchhmm. 

THnHHHHH npHMep aKTHBHoro y*iacTH5i 6ecno3BOHonHoro xo3HHHa b nepeHOce xpo- 
b ecnopoB hkob Mhi HabjiiOAaeM y Haemoproteus , Leucocytozoon h Plasmodium , ho h y 
3THX napa3HTOB, nOJIHOCTblO OTOpBaBIHHXCfl OT KHHieHHHKa n03B0H0HH0r0 X035IHHa, eme 
ocTajiHCb CTaAHH, pa3BHBaiomHecfl jih6o b neneHH, jih6o b cejie3eHKe, jih6o b shaotc^h- 
a^bHbix KjieTxax xpoBeHOCHbix cocyAOB. XapaxTepHO, hto y TeiuiepHH, Tax ace xax y 
reMOcnopHAHH, b xchshchhom u,HKjie npHcy tctb y iot craAHH npe3pHTpou,HTapHOH ihh 30- 
roHHH, pa3BHBaiomHec» b ce;ie3eHKe h jiHMtfiaTH 1 !ecKHx y3Jiax, h craAHH, napa3HTHpyio- 
m,ne b nepeHocHHKe, noxoacne HanojiOBhietfropMbicnopoBHKOB (Schein, 1975; Schein e.a., 
1975; Mehlhorn e.a., 1975; Mehlhorn, Schein, 1976; Mehlhorn, Schein, 1984; Mehlhorn, 
1988). 

Cjie/jyiomHH inar k ramniHOMy xpoBenapa3HTH3My CAejiajm npeACTaBHTejiH poaob 
Babesia , Babesiosoma : y hhx Bee craAHH, napa3HTHpyiomHe b no3BOHOHHOM xo35iHHe, 

JIOKajIH3yiOTCa TOJIbKO B 3pHTpOU,HTaX. 

rnnoTe3a o nepexoAe k xpoBenapa3HTH3My y napa3HTOB III rpynnM 0AH03HanH0 
yxa3biBaeT Ha to, hto reTepoKceHHOCTb y 3thx cnopoBHKOB cc{)opMHpoBa;iacb b pe3yjibTa- 
Te BKJHOHeHH^ B aCH3HeHHMH II.HKJI 6eCn03B0H0HHbIX aCHBOTHblX. nOCJie CTaHOBJieHHfl 
6ecno3BOHOHHoro acc^hhhthbhmm xo35ihhom paccejieHHe KpoBenapa3HTOB Mor;io ocyme- 
CTBjiaTbca nepeHOCHHKOM. Bo3MoacHO, b onpeAejieHHbiii nepnoA hctophh 3tot nyTb Cbir- 
paji b pacce^eHHH xpoBenapa3HTOB HeMajiyio pojib. 

nepBHHHbie xo3«eBa reTepoxceHHbix cnopoBHKOB othochtca k pa3HHM, Aajiexo otcto- 
hiahm b TaxcoHOMnnecKOM OTHOuieHHH rpynnaM: MOJunocxaM (Mollusca), kocthhm pbi- 
6aM (Osteichthyes), aMcJmbHsiM (Amphibia), penrajiHAM (Reptilia), nranaM (Aves) h 
M jiexonHTaioiAHM (Mammalia). 3tot (J>axT no3BOji5ieT npeAnojioacHTb acHHxpoHHoe bo3- 
HHKHOBeHHe reTepoxceHHOCTH y pa3JiHHHHX rpynn cnopoBHKOB. 
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THE ORIGIN OF HETEROXENY IN SPOROZOA 
M.V.Krylov 


Key words: Sporozoa, system, origin, heteroxeny 

SUMMARY 

Hypothesis on the origin of Sporozoa from Spiromonadida ancestors is discussed on the basis of the data on their 
ultrastructure. The phylum Sporozoa comprises three large distinct groups of organisms as follows: Perkinsemor- 
pha, Gregarinomorpha and Coccidiomorpha. Advanced Coccidiomorpha have not descended directly from 
Gregarinomorpha. Gregarinomorpha and Coccidiomorpha have commom ancestors, Protospiromonadida. Hete¬ 
roxeny is quite common among Coccidiomorpha. The formation of heteroxeny in Coccidiomorpha proceeded in 
different ways and at different time in different groups. Cystoisospora , Toxoplasma , Aggregata , Atoxoplasma , 
Schellackia have primary definitive hosts while Sarcocystis , Karyolysus, Haemogregarina, Hepatozoon , Plasmo¬ 
dium , HaemaproteuSy Leucocytozootiy Akiba y Babesiosomay Theileriay Babesia have primary intermediate hosts. 
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